Objective Measurement and Monitoring of Nonmotor Symptoms in Parkinson's Disease.
The comprehensive evaluation of nonmotor symptoms (NMS) in Parkinson's disease (PD) starts with the awareness of physicians, patients, and caregivers on their nature, clinical presentation, and effect on patient's daily activities and quality of life. This awareness can be better achieved if the symptoms can be visualized, measured, and monitored. As NMS are largely subjective in nature, a majority of them cannot be visualized (unlike tremor, which is easily seen), making their identification and quantification difficult. While symptoms are nonmotor, it does not mean that they are not measurable, as many NMS are integral to motor symptoms of Parkinson's, yet often neglected. In this review, we attempt to provide the most up-to-date and comprehensive literature review on the objective measurement and monitoring of NMS in PD. The aim is to make it clinically relevant by approaching NMS by domains as identified in the NMS Questionnaire. A section on the assessment of nonmotor fluctuations is also included, providing prospects for future objective monitoring. With the advances of technology, it is likely that many NMS will have objective outcomes, thus making these symptoms easily measurable and hopefully lead to future clinical trials that incorporate nonmotor outcomes. Nevertheless, it still requires a physician's judgment to determine which method, scales, objective measures, or monitoring devices or a combination of these is most appropriate to the individual patient in order to answer a particular clinical question.